has extensive and well-developed Golgi apparatus. This is particularly important in the application of C23/11 as a fusion partner in human monoclonal antibody production. The electron micrograph studies also confirmed this excentric nucleation pattern. lrnmunohistochemical analysis of the paraproteins secreted by C23/11 showed that both K and 1 chains were present. Some reports have shown that this may be a differentiation effect in culture, but, alternatively it may be due to cross-reactivity of the analytical antibodies being used in this analysis or the growth of two different myeloma populations. Repeat studies are necessary to confirm this. lsoenzyme analysis has also been carried out on C23/11. The results of this analysis are summarized in Table 1 . C23/ 11 has an exceptionally fast growth rate which is atypical of a myeloma cell. Growth rate experiments on early passage cells ( P = 4) showed a doubling time of between 12 and 15 h. Attempts to culture C23/11 in RPMI medium with lower FCS concentrations altered this doubling time significantly. It also appears that the growth rate is slower in later passage cells ( P = 25). Further characterization studies into the cytogenetics of C23/11 and a completion of the investigation of the associated 'M' protein are currently being undertaken.
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Human monoclonal antibody production has been hindered by the lack of availability of human myeloma fusion partners. The fast doubling time, degree of Golgi apparatus and ease of growth in vitro make C23/11 an interesting potential fusion partner. We hope to investigate this fusion potential with mouse myeloma cells by both chemical fusion and electrofusion in the near future.
The polyamines, spermine and spermidine, together with the diamine putrescine are ubiquitous throughout the tissues of all animals and higher plants. Furthermore, all microorganisms contain at least one of these compounds. These metabolites are in large measure bound to nucleic acids and their synthesis is correlated with cell division [l] . In higher plants, polyamines have been associated with growth and development and with responses to environmentally induced stress [2] . The measurement of polyamines is conventionally achieved by reverse-phase h.p.1.c. of pre-derivatized extracts, overall a lengthy (24-36 h) and labour-intensive procedure which involves considerable sample loss.
Previously, immunoassays for polyamines have been produced and applied to measurements of serum polyamines in cancer patients and healthy subjects [3, 41. Bartos et al. [3] raised spermidine-specific polyclonal antisera in rabbits, which showed minimal cross-reactivity. Fujiwara et al. 141 subsequently, raised rabbit antisera specific for spermine, which showed an 88% cross-reactivity with spermidine and 0.1 3% with putrescine. Both required the titration and adsorption of individual antiserum batches.
In an attempt to develop improved immunoassays for polyamines, we have raised a panel of murine monoclonal antibodies against carbodi-imide-coupled protein-spermine conjugates. These have been employed in both an enzymelinked immunosorbent assay (ELISA) and a radioimmunoassay (RIA).
In the ELISA assay, bovine serum albumin-spermine Abbreviations used: ELISA, enzyme-linked immunosorbent assay; RIA, radioimmunoassay.
(0.25 pg/well) was coated o n to the surfacc of a polyvinylchloride microtitre plate (Nunc). After blocking with I '%, (w/v) casein in phosphate-buffered salinc. a sample (SO pI) in 5% (w/v) trichloroacetic acid neutralizcd with 1 M-KOH. was incubated for 2 h at room temperature with purificd immunoglobulin fraction diluted 1 /400 in blocking solution (50 pl). The washed wells were incubated with alkaline phosphatase coupled anti-mouse IgG (Dako). diluted I / I000 in blocking solution ( 7 0 pl). After further washing. wells were incubated with phenolphthaline monophosphatc ( 6 0 pl) for 30 min before the addition of 100 mM-KOH (225 p l ) . The RIA was performed by incubating extract or standard ( 100 p l ) with purified immunoglobulin fraction diluted 1 /400 in boric acid/KCI buffer, pH 8.2, containing 7% (w/v) albumin (100 p l ) for 4 h. [lJC]Spermine, 1000 d.p.m./tube in boric acid/KCI buffer ( 100 pl) was then added followed, after 10 min, by sheep anti-(mouse 1gG)-coated magnetic particles (Serono) (100 pl). After incubation for 15 min, the antibody bound fraction was separated magnetically and the I4C-radioactivity retained by the particles was determined.
By ELISA, three distinct groups of antibody lines can be identified on the basis of their cross-reactivity (according to the method of Rodbard 151): group A cross-react with spermidine at 22%, group B at 10%, and group C at 7%. All three groups show less than 0.05% cross-reaction with the diamines, putrescine and cadaverine, and with the amino acids lysine and ornithine. Group A show 0.5"/0 cross-reaction with 1,3-diaminopropane, group B less than 0.05% and group C, 0.2%.
Typical calibration curves for the immunoassay of spermine employing a monoclonal antibody, IG 1, from group C are shown in Fig. 1 . The ELISA shows a wider dynamic range than the RIA; however, the mid-point of both assays is 50 nM. A Scatchard plot 161 (Fig. 1 , insert) of RIA data gives an estimate of affinity constant ( K , ,) of 5.5 x 10' I/mol. The intra-assay coefficient of variance [?] for the RIA is less than 
10
6% over the entire range, and less than 4% for spermine concentrations below 2.5 X 10-" mol/tube. Employing IGl in ELISA, the estimated spermine concentration in crude extracts of pea (I'isum sutivum L.) seedlings (120 nmol/g fresh wt.) accords with other values in the literature (81.
These assays allow the detection of polyamines within 6 h of collection of plant material. They have a large throughput, and require less sample volume than h.p.1.c. analysis. The detection limit for spermine, given a 10-fold extraction volume, is around 10 pmol/g fresh weight (RIA), this is two orders of magnitude more sensitive than current h.p.1.c. methods [9] .
